areas, making it difficult to distinguish an average elevation. (3) Different aspects of timberline have been measured; i.e., some investigators consider the upper edge of continuous forest to be timberline while others recognize it as the altitude of the highest tree, and still others accept a midpoint between these extremes.
The terms "timberline" or "limite de la vegetacion arborea" have not been precisely defined for Iztaccihuatl and Popocatepetl by previous authors. Recent papers by Troll (1959 Troll ( , 1961 , however, indicate that in Mexico the forest line (Waldgrenze) occurs at 4,000 m and timberline (Baurngrenze) at 4,200 m. In the present study the word "timberline" denotes the boundary between subalpine forest and alpine meadow (forest line sensu Troll). The elevation of this boundary varies within certain limits which are expressed statistically in Table I from Cerro Tlamacas which shows much of the timberline on the north side of Popocatepetl. Heilprin (1892) recorded an elevation of 13,160 ft (presumably near Tlamacas) for timberline on Popocatepetl and indicated that this was about 100 ft lower than the point at which the last pines on Iztaccihuatl were encountered. An elevation of 4,000 m was given for the timberline of Iztaccihuatl by Felix and Lenk (1890). On the basis of these early reports, it seems probable that in the 19th century the timberlines were in about the same position as they are at present.
GEOGRAPHY AND GEOLOGY
Iztaccihuatl (5,284 m) and Popocatepetl (5,452 m) are respectively the third and second highest mountains in Mexico and rank sixth and fifth on the North American Continent (Fig. 1) . They are the two southernmost peaks in a short northsouth range, the Sierra Nevada, which separates the Valleys of Mexico and Puebla (see Fig. 2 'Confidence limits for randomly chosen elevations give the percentage (95% or 99%) of timberline that can be expected to occur within the range of elevations indicated. Confidence limits for the population means were obtained by the standard method in which they had a specified chance (95% or 99%) of including the population means before the elevations were sampled.
other. Minor variations in elevation are usually correlated with local topographic features (Fig.  1) . Maximum elevations are attained on ridges, while minimum elevations occur in depressions. The density of Pinus hartwegii at timberline is only slightly less than at lower elevations, although at the upper edge of the forest small patches of trees are often interspersed with meadow (Fig. 5) . The trees are rarely deformed but become smaller at their upper limit. Individual trees and small islands of trees which are found occasionally above timberline almost never occur higher thati the maximum limit of continuous forest. The timberline of Popocatepetl, with a mean elevatioln 109 m lower than that of Iztaccihuatl, also differs from the latter in having nearly twice as great a standard deviation. It tends to follow the 3,900-m contour (Fig. 3) but there are conspicuous deviations. Timberline on the north side of Popocatepetl is fairly similar to that on Iztaccihuatl although the average elevation is slightly lower. In the Barranca de Nexpayantla, on the northwest side, variations in elevation apparently are caused by steep slopes and cliffs. On the west side extensive volcanic ash deposits probably are responsible for lowering timberline to an average elevation of about 3,850 m, and the density of the pine forest is much reduced. In part of this area timberline follows the line of contact between old and new ash deposits (Fig.  6) . Trees occur on the lower, older ash which bas been dissected by erosion. They have not invaded the newer, undissected deposit which has encroached on the older material from above.
The forest-meadow boundary in the Paso de Cortes has not been called a timberline for several reasons. On the south side of the Paso, de Cortes the meadow is bounded by forest from above (Fig. 4) . The mean elevation of this line is nearly 200 m lower than that of the timberline on Popocatepetl anid almost 300 m lower than the mean elevation of the Iztaccihuatl timberline. Although there are no extremely irregular topographic features or large areas of unstabilized volcanic ash in the Paso de Cortes, the standard deviation is as great as that for, the timberline on Popocatepetl. Furthermore, the dominant species in the Paso de Cortes meadow are not the same as those immediately above timberline on Jztaccihuatl and Popocatepetl (Beaman, in press). The forest-meadow boundary in the Paso de Cortes is therefore not a timberline. The meadow is subalpine rather than alpine. As it extends to higher elevations on the south side of Iztaccihuatl, it gradually becomes alpine, and the forestmeadow boundary grades into timberline. In aerial photographs the forest-meadow boundary is more sharply defined than the two timberlines. Trees adjacent to the subalpine meadow are mostly larger and the stands denser than those at timberlinie on Iztaccihuatl and Popocatepetl.
Evidently upper altitudinal range of the species (Table II) . Although the data are limited, it is evident that all of the trees grew fairly rapidly. The period of most rapid growth lasted for a short time, averaging only about 30 years. The sample included some of the largest trees in the area (trees 2, 5, and 7), but the maximum age was only 66 years. Thus it appears unlikely that trees of great age, such as those at some timberlines in the western United States, occur at timberline on Iztaccihuatl and Popocatepetl. Stands are probably uneven-aged, but data on age classes are not available. A typical view inside the forest slightly below timberline is shown in Fig. 9 . 
